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Abstract
Transformation, defined as the step of extracting, arranging and simplifying data into
visual form (M. Neurath, 1974), was developed in connection with ISOTYPE (International
System Of TYpographic Picture Education) and might well be the most important legacy of
Isotype to the field of graphic design. Recently transformation has attracted renewed
interest because of the book The Transformer written by Robin Kinross and Marie Neurath.
My on-going research project, summarized in this paper, identifies and depicts the essential
principles of data visualization underlying the process of transformation with reference to
Marie Neurath’s sketches on the Bilston Project. The material has been collected at the
Otto and Marie Neurath Collection housed at the University of Reading, UK. By using data
visualization as a research method to look directly into the process of transformation, the
project elaborates on previous revisions of the concept of transformation (Macdonald-Ross
& Waller, 1974; Kinross, 1979, Kinross & Marie Neurath, 2009). The inquiry method I
have used is unusual in the way the material has been organized, by “rewinding”
transformation (as explained later in the paper), using the finished charts as a starting
point and then going back to the beginning; furthermore, this inquiry presents a novel
approach to clarifying the process by designing symbols and diagrams. It will be
demonstrated that transformation offers an improved approach to data visualization. The
message in the chart is not preformed, but formed through the process of transformation;
this means that the purpose of transformation is not the styling of charts with pictograms,
but rather creating a meaningful message. The contribution of this paper is an elaborated
understanding of the process of transformation and a demonstration of the adoption of a
research-through-design method.
Keywords: data visualization, ISOTYPE, transformation, research-through-design
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1. Introduction
Historically, the transformation approach was developed as part of the practice of Isotype
(International System Of TYpographic Picture Education). Transformation, defined as the
step of extracting, arranging and simplifying data into visual form (M. Neurath, 1974),
might well be the most significant legacy of Isotype to the field of graphic design. The
transformation approach is aimed at creating ‘meaningful configurations from numerical
data’ (Kindel, Walker, Burke, Eve & Minns, 2010). An understanding of the body and
proficiency of transformation proves that Isotype charts are more than just a styling
feature, and can hopefully prevent uncommunicative data visualizations where numbers
are simply replaced by perfunctory graphical tools. Besides, graphic conventions in the
form of symbols, styling and color are locked into a particular time period, but the notion
of the transformer can be applied to many time periods and situations. Transformation
should be part of the vocabulary of graphic design today.
The concept of transformation, first developed in the 1920s, has been revived on several
occasions (MacDonal-Ross et al., 1974; Kinross, 1979, Kinross et al., 2009), for example
in the late 1970s, when it was briefly used at the Open University and the Natural History
Museum, UK for educational purposes. In their recent book, The Transformer, Robin
Kinross and Marie Neurath use the final results – the charts – to describe the concept of
transformation within Isotype. The book contains an unpublished essay from 1986 by
Marie Neurath. Other material about transformation can be found at the Otto and Marie
Neurath Isotype Collection housed at the Department of Typography & Graphic
Communication, University of Reading, UK (Kinross et al., 2009:78). Marie Neurath’s
transformation sketches provide an opportunity to enrich the designer’s process, although
the exact content of these sketches remains unclear.
The present paper takes the past revisions one step further by investigating sketches
created for an exhibition in 1947 containing 12 charts on housing conditions in Bilston, a
poor neighborhood in Staffordshire, England. The sketches are complemented by
information from Otto and Marie Neurath’s reports and earlier research on Isotype.
Furthermore, this research differentiates itself from earlier research on Isotype by using a
research-through-design (RtD) method that recognizes the complexity of investigating the
process of transformation. This paper provides an unprecedented overview of different
transformation principles and articulates the need for an RtD method in the present
research.

2. Theory on Transformation
Before exploring the core process and principles of transformation, I shall present Marie
Neurath and the circumstances of her work. The aim of this section is to stage the
practice of transformation and subsequently identify the core principles of transformation
through a literature review.

2.1 The transformer & Isotype
Marie Neurath was trained as a teacher specializing in mathematics and physics.
(Kinross et al., 2009:118); she also spent a term at art school (Twyman, 1975:12). Her
transformation work started in March 1925, when she was hired for the Gesellschaftsund Wirtschaftmuseum in Wien (Kinross et al., 2009:11-13), initially to do administrative
work but later to perform small visualization assignments. From that point on she was the
principal transformer until her retirement in 1972.
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Marie Neurath was in constant contact with other team members, especially Otto
Neurath, when she transformed (M. Neurath, 1974:137), and she had to adapt to a team
that included partners with specific functions and goals. The role of the transformer was
outlined as ‘a link between expert and artist’ (M. Neurath 1960:115), and in that context,
‘the trustee of the public’ (M. Neurath 1974:136). The transformer had to remember the
rules of the Isotype language and incorporate them in the charts (M. Neurath 1974:136).
Isotype, besides being an acronym, also means always using the same type (M. Neurath,
1974:127). It was an international language and an education tool for making selective
statements (M. Neurath, 1974: 145-46) across social and cultural borders. The graphic
language, Isotype, and the way content was approached resulted in unique visualizations
(Kinross, 1979:5), as will be exemplified later in the paper.
The charts were the product of the team effort (Kinross, 1979: xiii) including the key
figures Otto Neurath (director), Marie Neurath (transformer), Gerd Arntz (chief artist) and
others. The work was conducted in various organizations and in several countries with
different artists, technicians, transformers and experts affiliated with the project.

2.2 Transformation – principles and process
Principles of transformation are defined as rules or moves that must be followed in the
core process of transforming. These will be outlined primarily through the Neurath and
Kinross reports.
The awareness of transformation came gradually through experience (Kinross, 1979:19).
The term ‘transformer’, Transformator in German, coined by Neurath, first seems to have
appeared in print in 1931 (Kinross, 1979:142); earlier it was referred to as Pädagogue,
teacher in English.
Transformation can be seen as a visualization process that feeds and is fed through
different ideals. These ideals (a-f) are explained by the visualization in figure 1 below:

Figure 1: What feeds the transformation step and vice versa
Source: Author (2011)
3
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What will be described here is, contrary to what it may seem, not a rigid system, rather an
approach adapted to the material (Kinross et al., 2009:103-107). The culture and the
historical period of Isotype influenced Otto Neurath’s social aims (Kinross, 1979:8). His
vision (a) of giving ‘the man in the street’ access to knowledge about society, for
example, had an effect on what material and data were given by the expert (b) and
carried out for transformation. What’s more, the Isotype language principles (c) provided
consistency and a graphic system to the transformation process (Otto Neurath elaborated
on the Isotype language principles in his book International Picture Language, 1936). At
the end of the transformation process, a blueprint was handed over to the artist (M.
Neurath, 1974:136). The result, an Isotype chart (d), affected ‘the man in the street’ (e),
and his response and understanding resulted in improvement and development of the
whole process (f) – a kind of reinforcing apparatus centering on ‘the making of charts’ (M.
Neurath, 1950:23).
Transformation is also a process of simplification (M. Neurath, 1955:34), consisting of two
levels of decision-making concerning 1) raw material and 2) picture form, exemplified in
this statement:
From the data which are given in words and figures a way has to be found to extract the
essential facts and put them into picture form. It is the responsibility of the “transformer”
to understand the data, to get all necessary information from the expert, to decide what is
worth transmitting to the public, how to make it understandable, how to link it with general
knowledge or with information already given in other charts. In this sense, the transformer
is the trustee of the public. He has to remember the rules and to keep them, adding new
variations where advisable, at the same time avoiding unnecessary deviations which would
only confuse. He has to produce a rough of the chart in which many details have been
decided: title; arrangement, type, number and colour of symbols; caption, etc. It is a
blueprint from which the artist works. (Marie Neurath 1974:136)
1) Extraction of essential facts is about understanding the raw material, obtaining
information and making selections; 2) Putting facts into picture form, on the other hand,
concerns making things understandable, providing a knowledge connection, and making
decisions about details (title, arrangement, type, etc.). A similar differentiation can be
seen in Kinross’ argument where he differentiates between the raw material and, on the
detail level, how it is treated: “The transformer takes on the task, on behalf of those who
use his products, of deciding what is important in the raw material. The detailed decisions
concerning the treatment of the material – what scale to choose, how to round figures off,
the arrangement of elements, colors to be used, and so on – will be governed by the
larger considerations of broad purpose” (Kinross, 1979:144). Figure 2, a combination of
M. Neurath & Kinross’ statements, gives an overview of two levels in the process of
transformation:

Figure 2: Two levels of decision-making in the process of transformation
Source: Author (2011), M. Neurath (1955, 1960, 1974), Kinross, 1979
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According to Kinross, one of the key features of transformation is selection (1979:144). It
is necessary to select, because a simplified picture is easier to understand and remember
(O. Neurath, 1936). Simplification is a delicate process, as a rash simplification can distort
and falsify (M. Neurath, 1932, p. 315).

2.3 Research on transformation & Isotype
In the late 1970s, the concept of transformation was applied for example at the Open
University and the Natural History Museum, UK for educational purposes, but since then
it has only been used for short periods of time. Transformation was used as an approach
to improving the quality of the Open University’s main teaching medium: correspondence
texts (Macdonald-Ross et al., 1974). Macdonald-Ross et Waller believed that “…design
can be more than external decoration, it can help the way the message itself is
constructed.”
Recently, the volume of research on Isotype has increased, e.g. Lupton (1986),
Hartmann & Bauer (2006), Mertens (2007), Vossoughian (2008), Jansen (2009), Kinross
et al. (2009), and Eve & Burke (2010). In addition, Kindel, E., Walker, S., Burke, C., Eve,
M., Minns, E. and Perks, S. were part of the “Isotype Revisited” project (2007-2011). This
comprehensive research project, based at the University of Reading, re-evaluates the
influence and scope of Isotype in design history and graphic communication today.
According to “Isotype Revisited” the work of the transformer was fundamental to Isotype
(Kindel et al., 2010).
The Bilston project has also been studied previously. Sybilla Nikolow’s (2004) work from
a history of science perspective provides additional knowledge on how Neurath used
pictorial statistics in the Bilston case. Michelle Henning (2009) investigated Neurath’s
ideas on happiness and social planning in Britain 1945 as envisaged in the Bilston
project. The council of Bilston was developing re-housing plans and requested Otto
Neurath’s expertise (Kinross, 1979:55). An exhibition explaining the plans to the residents
of the new housing development was suggested, but unfortunately Neurath died
unexpectedly in December 1945, and his wife Marie Neurath continued the work. The
exhibition opened in November 1946, but the reconstruction plans were never
implemented.
The above-mentioned research does not show how Marie Neurath actually made the
transformations. In the following statement Marie Neurath explains how to understand the
process of transformation: “If you work out how one gets from the table to the graph and
from the graph to the Isotype chart, you will see what the visual teacher’s job has been,
what he has considered as essential and what as detail which can be sacrificed in the
process of simplification” (M. Neurath, 1955: 34). ‘We still need more knowledge about
what happens in between the table, the graph and the Isotype chart. This sets the stage
for an inquiry into the transformation material.

3. Exploring Transformation
My approach to the material has been as a visual communication designer/design
researcher, not as an archivist or a design historian. As a visual communication designer
I have experienced the process of visualizing data; however, expert advice from the
archivists and the “Isotype Revisited” researchers at Reading was crucial to conducting
the investigation.
The process of transformation has been explored in different steps (A, B, C) through
traditional research methods – literature studies, archive search, dialogues with experts,
etc. – and, in order to address the complexity of investigating the process of
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transformation, a research-through-design (RtD) method was applied. RtD is a research
approach that employs methods and processes from design practice for knowledge
generation. The approach is characteristic in its way of integrating different disciplines,
knowledge, and theories into problems ‘which cannot be easily reduced’ (Zimmerman,
Forlizzi & Stolterman, 2010:310). RtD reframes the problematic situation by focusing on
uncovering important relationships between phenomena with the purpose of defining a
preferred state (Zimmermann et al., 2010:317). RtD is research on the future
(Zimmermann et al., 2010:311), often through the building of an artifact. In this context
transformation is investigated with the aim of improving the practice of visualizing data.
Figure 3 is a drawing that depicts the different steps, A, B, C; these will be discussed in
detail in the chapters below.

Figure 3: Method overview
Source: Author (2011)

3.1 Step A: Pre-studies & material collecting
The early literature studies suggested an archive search at the Isotype Collection that
holds material suited for a thorough study of transformation. I decided to search for one
or two cases that would provide a representative picture of transformation. With the help
of archivists and “Isotype Revisited”, I looked at sketches, notes, blueprint booklets,
reports, memoires and correspondence. The relevant material, containing loose
transformation sketches and two cases that appeared to be suitable for my inquiry, were
collected systematically. Below (figure 4) are examples of material from Marie Neurath’s
many blueprint booklets and a blueprint on chart 1 made for the Bilston project.
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Figure 4: Marie Neurath’s Blueprint booklets
Source: Isotype Collection, University of Reading

3.2 Step B: Organization of the material
After selecting the pictures and placing them in folders it was obvious to me that one case
was especially suited for my purpose: the Bilston project. This project provides enough
sketches to give a sound picture of the transformation process. Furthermore, it was
created during a mature period of Isotype, when Marie Neurath had almost two decades
of transformation experience. The vast amounts of correspondence in the form of letters,
which also cover the Bilston Exhibition, have been left out for future investigation.

Figure 5: The process of organizing the Material for chart 1
Source: Author (2011), Isotype Collection, University of Reading

I organized the material in the same way you build a puzzle (figure 5, step 1). The
blueprints and the final charts became the fixation points, and they were placed vertically
in the correct exhibition order from chart 1 to 12 (see figure 6). Subsequently, the material
was organized by “rewinding” the process of transformation, i.e. using the finished charts
(colored in yellow), followed by the blueprints (colored in blue) as the starting points from
which to move back in time. The purple part of the figure are sketches and the green part
is material e.g. data sheets and reports. The process of dialoging with the material based
7
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on design experience, logic and knowledge on Isotype (figure 5, step 2 and 3) resulted in
the mapping (figure 6), an overview of the material of the transformation process of the
Bilston project.

Figure 6: The mapping so far
Source: Author (2011) / Isotype Collection, University of Reading

The map became a basis for further analysis when looking for and recording
transformations from chart to chart. It showed that Marie Neurath’s work was very
detailed and contained useful approaches; however, it still did not answer the question:
How could I step into the material and get an overview of Marie Neurath’s principles in
the process of transforming?

3.3 Step C: Visualizing
As is obvious from Marie Neurath’s process of transforming, data visualization is a careful
and systematic method of understanding relationships and patterns in complex data. By
visualizing how Marie Neurath moves from one step to the next and what happens at
each step of the transformation journey (see the process in figure 7), one can move back
and forth between the details of a single action to an overview of the overall flow of
moves. It is a comprehensive way of generating knowledge by detecting patterns in what
is happening in the sketches.
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Figure 7: The process of designing symbols
Source: Author (2011)

This method uses visual codes in the form of composite symbols for each small
transformation observed from sketch to sketch. A new symbol was designed each time
the material called for it. They were identified by how data, arrangement, text, Isotypes,
color, and aesthetics change in the process of transforming. The method provides a
picture of the overall transformation process as well as the different transformation
principles that constitute each sketch. It also avoids the danger of simplifying a complex
process (Kinross et al., 2009:103) and hence contradicting the idea of transformation. As
a consequence, a visual method for understanding the complexity of Marie Neurath’s
work was developed with several information levels:


One move/change/principle is represented by one symbol designed to resemble
an observed move; the outcome is a collection of symbols portraying the practice
of transformation.



Differentiating between 6 categories identified by the symbols: data,
arrangement, text, Isotypes, color, and aesthetics. Each category was printed out
on a transparency to facilitate the analysis, and creating focus and relationships
between categories.



A set of content and principles in one sketch became a combined symbol that
could directly be compared with other sketches.



The overall transformation landscape for the Bilston case in which similarities and
dissimilarities could be shown.

Additionally this visualization process repositioned some sketches and improved the
mapping of the material (figure 6).

3.4 Step D: Knowledge output
The present research method provides new insight and extends the current design
knowledge on the process of transformation. The knowledge output, in the form of
descriptive diagrams and visualizations, sheds new light on the complexity of what
9
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actually happened in Marie Neurath’s sketches and proposes a set of principles and their
mutual relationship. These principles inform the designer of indispensable stages in the
process of transforming data into pictures. For instance, as Marie Neurath is transforming
the symbol configuration by rotating, the title is simplified and the visual message in the
chart surfaces.
The research method also provides new perspectives in RtD, as mentioned above (3.13.3) by using methods and processes from data visualization for understanding and
explaining complex situations. The method can be used for further analysis of this and
other cases. Another example would give new or different symbols, a new landscape of
the process.

4. A Picture of Transformation
Transformation is explained by going from the general to the detailed picture.

4.1 The process and principles of transformation
Figure 8 is an overview of the process of transformation. Each square on the grid
symbolizes a sketch with its respective symbols (one symbol represents content or a
principle).

Figure 8: Square grid | transformation landscape
Source: Author (2011)
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None of the numerous analyzed sketches have the same combination of symbols,
indicating that Marie Neurath uses the same principles again and again but differently or
in different combinations. Figure 8 is easier to understand when it is split up into the 6
categories (figure 9):

Figure 9: Categories
Source: Author (2011)

Data
The data category describes the step before the actual visualization and what happens in
the gathered material, e.g. the data sheets. The data symbols: material, raw data, data
selection, calculation, adding data, needing data, removing data can be seen in figure 10.

Figure 10: Data symbols
Source: Author (2011)
11
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The material and the raw data establish the subject matter for the transformation process
through a selection procedure. From the sketches it is difficult to see how a selection is
made. Often Marie Neurath adds her calculations on the data sheets (figure 11), and in
that context a selection must have been in the making. In other situations she makes her
own data sheets or calculates directly on the sketches; in both contexts a selection
symbol has been placed. After a selection has been made the last three symbols, adding
data, needing data and removing data have proved to be secondary.

Figure 11: Calculation on raw data | Calculation sheet
Source: Isotype Collection, University of Reading

Arrangement
The visual arrangement in the charts becomes increasingly detailed through the process.
Marie Neurath starts by gaining an overview, then continuously counts and rotates units
to find the right configuration and often ends with small, detailed rotations. The
arrangement symbols are: Counting/choosing units, configuration overview,
separation/grouping, rotation, small adjustments, change of perspective, idea and
simplification.

Figure 12: Arrangement symbols
Source: Author (2011)

The process of counting/choosing the units, exemplified in figure 12, was often done to
gain an overview or to choose the logical unit.
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Figure 13: Examples of counting and choosing units
Source: Isotype Collection, University of Reading

In this data, amounts and relationships become visually clear – it is the first step in the
visualization process. This step is related to the configuration overview where Marie
Neurath starts to get a general idea of the configuration through the chosen units.

Figure 14: Counting/choosing units versus configuration overview
Source: Isotype Collection, University of Reading

The configuration was then reconsidered by rotating it again and again (figure 15):

Figure 15: How rotation enforces the message
Source: Author (2011) / Isotype Collection, University of Reading

In chart 1, rotating the symbols enforces the message: the houses in good condition (in
red) are put at the bottom; the families with no home of their own (blue symbol) are put on
the top and thus become more noticeable. Generally the configuration of the chart
became clearer – a process of simplification.
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Text
The written content of the charts included: title, title changed, caption, caption changed
and type size.

Figure 16: Text symbols
Source: Author (2011)

As the configuration of the chart evolves, the title becomes increasingly clear (figure 17);
the written content is changed several times while she is working with the material.

Figure 17: Title changes of chart 1
Source: Isotype Collection, University of Reading

The new title Bilston – the Houses is now guiding us to find the answer in the picture, and
we can make our own conclusions. The sketches rarely include type size indications for
printing.

Color
The color configuration seldom changes after the blueprint has been handed over to the
artist. Choosing color was therefore part of the transformation process and often used to
emphasize the content of the pictograms, as can be seen in figure 15.

Figure 18: Color symbol
Source: Author (2011)

Isotypes
Isotypes are elements of the Isotype language and therefore always added. They are
normally added as the title, when the configuration begins to take shape.

Figure 19: Isotype symbols
Source: Author (2011)

The map only occurs twice – in chart 1 and 7 – but there are several Führungsbilder
(guide pictures without a unit) in the charts e.g. the suns in figure 20.

1478
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Figure 20: Führungsbilder & simplification chart 8
Source: Isotype Collection, University of Reading

Simplification often appears after the blueprint has been handed over to the artist, who
then simplifies the position of the Isotypes in the chart, as is evident in figure 20 when the
blueprint and the final chart are compared.

Graphical aesthetics
Marie Neurath does not concentrate on the styling in her sketches; the blueprint is
obviously the most detailed. Simplification, general aesthetical change, and detail
aesthetics (figure 21) were natural parts of the artwork finishing, but were not very
important in the actual process of transformation.

Figure 21: Graphical aesthetics symbols
Source: Author (2011)

Figure 22: Artwork finishing chart 11
Source: Isotype Collection, University of Reading

4.3 When the sketches meet the transformation theory
Through data visualization as a method for investigation Marie Neurath’s sketches have
shown that the process of transformation is complex but consistent in its essential
principles. None of the numerous sketches had the same combination of symbols, which
indicates, as Kinross implies, that this is not an automatic process, but that each
transformation is adjusted according to the task (Kinross et al, 2009).

15
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In theory we have seen that transformation seems to have two levels of decision-making:
the general and the detailed. The general level – how the information was perceived, how
Marie Neurath selected it etc. – was not always obvious from the material; sometimes
calculations were an indication for a selection. Neurath claimed that “For the selection, a
clear sense of the needs of education is important, …” (O. Neurath, 1936:27-28), which
means that the user and the education of the user was fundamental for making the
selection. Furthermore it is a delicate process that requires not only making a selection,
but also making the best selection (M. Neurath, 1932:315). On the detailed level, we saw
how the message in the chart is not preformed, but becomes clear through the process of
transformation. This could be seen in the way all the small rotations and moves helped
the right argument to emerge, hence the number of times Marie Neurath changed the
title. Thus arranging seems to be a central step in creating a meaningful message.
The creation of a meaningful message leads to Macdonald-Ross et al.’s (1974) argument
that design helps the way the message itself is constructed. We have seen in the
sketches how transformation produces much more than external decoration. This means
that numbers in Isotype charts are not simply replaced by pictograms as claimed by
Vernon (1964) cited by Macdonald-Ross et al. (1974). The sketches reveal that Marie
Neurath adds symbols later in the process; furthermore the styling is added after the
blueprint has been handed over to the artist. In addition, Michael Twyman stresses that
Isotype was a non-decorative approach to graphic communication (Twyman, 1975:13),
and Marie Neurath said, “…to make the subject interesting; not to hide its irrelevance
behind a decorative façade” (M. Neurath, 1974:129). Transformation brought about the
visual communication in the data. It was, as Twyman claims, an outstanding innovation of
the Isotype work (Twyman, 1975:12).

4.4 Important notes
The number of sketches that Marie Neurath produced is surprising and e.g. the many
blueprint booklets (figure 4) indicate that Marie Neurath was a very hardworking and
productive person.
The ideal picture for understanding the process of transformation would have been that
Marie Neurath was still alive and working as a transformer. Personal diaries presenting
the sketching process are not known to exist. Consequently, the collected material is the
most direct source from which to establish an approximate reconstruction, although it is
impossible to determine the number of missing pieces based on the collected sketches.
Furthermore it is important to stress that the visualizations should be seen in their
context, as additional, simplified information about the sketches made for the Bilston
Project. The present analysis will become increasingly detailed as more layers of
information are revealed and further analysis completed with the help of 300 letters
attached to the Bilston case. Hopefully the correspondence will give some answers about
the teamwork and thoughts behind the project. The sketches, for example, do not reveal
that Otto Neurath died while this project was on-going, and they do not show Marie
Neurath’s considerations or thoughts.

5. Discussion
The purpose of this paper is not to schematize the process of transformation, but rather
to understand and explore the process and principles and to illustrate the virtuosity in
Marie Neurath’s work. The present research has extended the current design knowledge
on the process of transformation and given new research methods within RtD.
From the perspective of RtD we have seen how methods and processes from data
visualization can be used for understanding and explaining complex situations. From the
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perspective of design practice the research informs the designer of indispensable stages
in the process of transforming data into picture. Through descriptive diagrams and
visualizations we have seen the complexity of what actually happened in Marie Neurath’s
sketches and now understand the principles of transformation and their mutual
relationship.
In theory we have seen two levels of decision-making. These could be viewed as an
example of Schön’s theory on reflection-in-action and the local and global experiments
(Schön 1983:94). When Marie Neurath reads the material in order to make a selection
she starts to understand the problem globally. She calculates, reflects, and then often
counts and chooses units. Even though she had more than 20 years of experience by the
time of this project Marie Neurath took her time to count/choose units (figure 13) and
make an overview. Hence Marie Neurath stepped into and reframed the situation.
Every chart was approached as a unique case (Schön, 1983:129), hence the conclusion
that transformation is a non-automatic process. Marie Neurath was not looking for a
standard solution when designing the charts but for particular teaching qualities. The
setting in the charts was framed by the Isotype language; it was not an obstacle, but its
consistency helped in the making of the charts and helped the user (Twyman, 1975:11).
A sketch was an experiment that, through the act of drawing, looking and reflecting,
revealed new qualities and reflections (Schön, 1983:157). Consequences of the visual
moves were discovered, and the setting in a given chart was reframed again and again
as a reflective conversation with the material. The arrangement through the process was
made on an increasingly more detailed level. The sketches reveal that the message
surfaced globally through the local experiments (e.g. figure 15).
In the process it seems that Marie Neurath draws from her experience to understand and
use her actions; furthermore it is clear from her way of counting that she used her
mathematical knowledge to make a meaningful visual configuration. She was aware that
this was not only a process of making the data familiar for the user, but she also had to
familiarize herself with the data.
Thus transformation is a process of clear thinking (Twyman, 1975:17) and of examining
relationships. The principles of transformation that have been presented here should be
seen as an indication of moves and rules that must be followed, but also adjusted
according to the material. These principles can help to produce communicative data
visualizations, but additional knowledge about the transformation work is needed. We
need to know more about how the teamwork and the correspondence influenced Marie
Neurath’s work, how the transformation process can give birth to new charts, and how the
Isotype language supported the transformation process.

6. Conclusion
Through data visualization as a method for investigation, it has been confirmed that
transformation is a non-decorative approach. Meaning and messages are formed in a
process of reflection-in-action that requires sketching experiments where every chart is
approached as a unique case; it is a non-automatic process of discovery and clarification.
The transformation approach proves its relevance by emphasizing the need for the
designer to familiarize himself with the data, and it also points to ways of doing this, so
that the message can be passed on visually. In particular, the acts of drawing, carefully
studying, and reflecting based on a set of adjustable principles is essential to the visual
communication of data. This certainly justifies the place of transformation in the
vocabulary of graphic design today.
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